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(54) DEVICE AND METHOD FOR IMAGE PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that 
color area correction corresponding to variation of the 
gamut due to delicate variation in ink density can not be 
performed as far as basing upon the previously 
measured gamut of an ink jet printer. 
SOLUTION: A color information detection part 8 and a 
color-area compression control part 9 control the 
correcting process of a color area compression part 32 
which corrects the color area of input image data to the 
color area of the printer 5 according to color information 
on ink of plural colors of the printer 5 detected by using 
a light source 6 and a color sensor 7. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by having an amendment means to amend 
the color gamut of input image data to the color gamut of an image output device, a detection 
means to detect the color information on the color material of two or more colors which said 
image output device uses, and the control means that controls the amendment processing by 
said amendment means based on the color information detected. 

[Claim 2] Said amendment means is the image processing system indicated by claim 1 
characterized by mapping said input image data in the color gamut of said image output device. 
[Claim 3] Said detection means is the image processing system indicated by claim 1 or claim 2 
characterized by having the light source and the color sensor for detecting the reflected light of 
said color material. 

[Claim 4] Said image output device is the image processing system indicated by claim 1 or claim 
2 characterized by being a color ink jet printer. 

[Claim 5] Said color material is the image processing system which is ink and was indicated by 
claim 4 characterized by there being a transparence aperture for said detection means detecting 
the color information on ink in the tank which supplies said ink. 

[Claim 6] The image-processing approach characterized by controlling the amendment 
processing which detects the color information on the color material of two or more colors which 
an image output device uses, and amends the color gamut of input image data to the color gamut 
of said image output device based on the color information detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] concerning an image processing system and its approach, this invention 
is alike and relates to the image processing system which performs color-gamut amendment 
based on GAMATTO of an image output device, and its approach. 
[0002] 

[Description of the Prior Art] The configurations of the color gamut treating a color picture of a 
device (GAMATTO: Gamut), i.e., the reappearance range of a color, differ for every device. 
Drawing 1 is the conceptual diagram showing the difference between the color reproduction 
range of the monitor for computer graphics, and the color reproduction range of an ink jet 
printer, and is drawing which integrated with lightness in the direction of L* on the a*b* flat 
surface of a L*a*b* color space. The color reproduction range GMijp of a printer is smaller than 
the color reproduction range GMmon of a monitor, and its color reproduction nature of the 
printer of green or a blue high saturation field is especially bad. 

[0003] Therefore, when the color reproduction range of an output device is narrower than the 
color reproduction range of an input device or a monitor, color information on an image may be 
unable to be reproduced correctly. In such a case, if possible, the original image information is 
maintained and, generally color correction processing which maps the color outside the color 
reproduction range in color reproduction within the limits, and "color-gamut compression 
processing" and the processing called "GAMATTO mapping" are performed to the original image 
information. 

[0004] the approach as a color management system (CMS) with these various color correction 
processings — a proposal — now, it is. When it explains briefly, GAMATTO of an input device is 
compared with GAMATTO of the output device for which it has asked beforehand, and 
GAMATTO of an output device is the thing which was compressed into the data of a field 
narrower than GAMATTO of an input device by giving **, such as a certain compression, for 
example, linear compression, and a clip, and which carries out data output. Such color-gamut 
compression processing is an important technique with the so-called spread of a digital input 
device in recent years especially an electronic "still" camera, digital cameras, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned color-gamut compression 
processing performs compression processing which exists on the basis of GAMATTO of the 
output device called for beforehand. Therefore, it realizes by obtaining output data with 
reference to the translation table which calculates output data directly at the time of an image 
processing, or was created based on GAMATTO of an output device etc. 

[0006] However, in the case of an ink jet printer, the GAMATTO changes with the conditions of 
the ink which is color material. That is, the ratio of the water which is the carrier of color 
material of the ink for ink jet printers, or a solvent changes with time, though delicate 
(reduction), and change of GAMATTO of the ink jet printer resulting from a delicate change of 
ink concentration produces it. Moreover, when ink is lost and an ink tank is exchanged, it is also 
considered that change of delicate ink concentration arises by the difference in the lot of ink. As 
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long as in other words it is based only on GAMATTO of the ink jet printer called for beforehand, 
it cannot respond to change of GAMATTO resulting from a delicate change of ink concentration. 
[0007] This invention is for solving an above-mentioned problem, and aims at offering the image 
processing system which can perform color-gamut amendment corresponding to change of the 
color gamut resulting from change of color material, and its approach. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the following configurations as a 
way stage which attains the aforementioned purpose. 

[0009] The image processing system concerning this invention is characterized by having an 
amendment means to amend the color gamut of input image data to the color gamut of an image 
output device, a detection means to detect the color information on the color material of two or 
more colors which said image output device uses, and the control means that controls the 
amendment processing by said amendment means based on the color information detected. 
[0010] The image-processing approach concerning this invention detects the color information 
on the color material of two or more colors which an image output device uses, and is 
characterized by controlling the amendment processing which amends the color gamut of input 
image data to the color gamut of said image output device based on the color information 
detected. 
[0011] 

[Embodiment of the Invention] Hereafter, the image processing system of 1 operation gestalt 
concerning this invention is explained to a detail with reference to a drawing. 
[0012] [Configuration] drawing 2 is the block diagram showing the example of a configuration of 
the image processing system of 1 operation gestalt concerning this invention. 
[0013] In drawing 2, the color picture data outputted from the image input system devices 1, 
such as an electronic "still" camera, are inputted into the image-processing section 3 through 
the image input section 2. The image-processing section 3 performs color-gamut compression 
processing (gamut compression) to the color picture data inputted in the common color space 
independent of a device, and sends the color picture data by which color-gamut compression 
processing was carried out through the image output section 4 to the printers 5, such as an ink 
jet method which is an image output system device. A printer 5 prints a visible image in the 
record paper based on the color picture data inputted. 

[0014] The image input section 2 interfaces the image input system device 1 and the image- 
processing section 3, and also processes decoding the color picture data by which are required 
for the color picture data inputted from the image input system devjce 1, and processing, for 
example, JPEG coding, was carried out etc. 

[0015] The image-processing section 3 mainly consists of the input color space conversion 
section 31, a color-gamut compression zone 32, and the output color space conversion section 
33. The input color space conversion section 31 changes the color picture data of a color space 
(for example, RGB) depending on the image input system device 1 into the color picture data of 
a common color space (for example, L*a*b*) independent of a device. The color-gamut 
compression zone 32 carries out color-gamut compression of the color picture data of a color 
space independent of the device outputted from the input color space conversion section 31. 
The output color space conversion section 33 changes into the color picture data of a color 
space (for example, YMCK) depending on an output system device the color picture data by 
which color-gamut compression was carried out. 

[0016] In case the image output section 4 outputs color picture data to a printer 5, after it 
processes required processing, for example, a gamma correction, quantization (false gradation 
processing of error diffusion, a dither, etc. is included), raster-data-ization, etc., it sends color 
picture data to a printer 5. 

[0017] Based on the color picture data inputted, the mechanism-element mechanical 
components 52 (specifically motor etc.) and the head mechanical component 53 are controlled 
(for example, HV conversion, data transfer to a print head, etc.), and the printing control section 
51 of a printer 5 drives appropriately the heads 54-57 which project the ink of each color, and 
forms a color picture in the record paper. 
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[0018] the light source 6 and the color sensor 7 — heads 54-57 — it is a configuration for 
measuring the reflection factor of the ink in the ink tank 10 shown in drawing 3 which was alike, 
respectively and was connected. The printing control section 51 measures the reflection factor 
of the ink of each color to suitable timing on the occasion of printing using the light source 6 and 
the color sensor 7. A measurement result is sent to the color information detecting element 8, 
and after being changed into the information on the color space of the color-gamut compression 
zone 32, i.e., the color space independent of a device, it is sent to the color-gamut compression 
control section 9. 

[001 9] The color-gamut compression control section 9 controls the color-gamut compression 
processing by the color-gamut compression zone 32 based on the tint information on the ink of 
each color inputted from the color information detecting element 8. 
[0020] [Arrangement of light source and color sensor] drawing 3 is drawing explaining 
arrangement of the light source 6 and the color sensor 7. In addition, what is necessary is to 
have the light source 6 and the color sensor 7 every ink tank 10, and just to detect the tint 
information on the ink of each color. Moreover, in the case of the printer 5 of a configuration of 
printing, where a print head is equipped with the ink tank 10, the tint information on the ink of 
each color is detectable by the light source 6 and the color sensor 7 of a lot by moving a print 
head. 

[0021] The ink tank 10 divides the interior into two ink rooms 10a and 10b with a tank wall, 
makes both the ink room open for free passage at the ink tank pars basilaris ossis occipitalis, 
and is filled up with the ink absorber with which the capillary tube force was adjusted to one ink 
room 10a. And the ink tank 10 is equipped with the ink feed zone 102, the atmospheric-air free 
passage section 103, and the ink inlet 104 for connecting with a print head. In addition, the ink 
inlet 104 is closed by the plugs 105, such as rubber. Moreover, the physical relationship of the 
atmospheric-air free passage section 103, the ink feed zone 102, and the ink inlet 104 is not 
limited to drawing 3. 

[0022] Furthermore, the transparence aperture 101 for measuring the reflection factor of the ink 
which permeated the ink absorber of ink room 10a by the light source 6 and the color sensor 7 is 
formed in the base of ink room 10a. Since the ink supplied from ink room 10b has permeated the 
ink absorber of ink room 10a while there is ink, the reflection factor of the ink of ink room 10a 
can be measured from the transparence aperture 101. Moreover, since the reflection factor of 
ink is measured after having been absorbed by the ink absorber, measurement which was not 
concerned with the ink residue but was stabilized can be performed. Of course, if ink decreases 
in number, since the reflection factor of the ink absorber itself will become dominant, the 
reflection factor of ink is immeasurable. However, since a measurement result approaches the 
spectral reflectance of an ink absorber, it is detectable that ink was lost. 
[0023] Moreover, as for the combination of the light source 6 and the color sensor 7, it is 
desirable to constitute so that the reflection factor of ink may be measured with the spectral 
sensitivity near a visibility property (spectral tristimulus values). Although various combination is 
possible, the combination of the color sensor 7 which has the so-called spectral sensitivity of 
RGB can be considered to be the light source 6 which has a part photoluminescence property 
throughout a light region, for example. Or although the bright-line-spectrum-like light sources 
(for example, LED etc.) may be used as the light source 6 in order to simplify a configuration, the 
wavelength of the spectrum in that case has the desirable center-of^gravity wavelength of 
spectral tristimulus values. The sensor which has the spectral sensitivity of RGB is used as a 
color sensor 7 corresponding to this. When making the light source 6 emit light to time sharing, it 
is desirable to use the sensor which has spectral sensitivity throughout a light region. 
[0024] Moreover, although the example which arranges the light source 6 and the color sensor 7 
to the base side of the ink tank 10 is shown in drawing 3, it is not having restricted to this and 
can also arrange to the side-face side of the ink tank 10. That is, what is necessary is just to 
arrange in a location appropriately measurable according to the convenience of a device. 
[0025] Furthermore, in order to raise measurement precision, the white part for acquiring white 
criteria data in the about 101 transparence aperture of the ink tank 10 may be prepared, or the 
dummy sensor (sensor which shaded) for acquiring black criteria data may be formed. 
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[0026] Moreover, if a means to control gain is added to the light source 6 and the color sensor 7, 
the accuracy of measurement can be improved further. That is, control the amount of 
luminescence of the light source 6, control the quantity of light of the optical path from the light 
source 6 to the color sensor 7 through the transparence aperture 101, the reset time at the time 
of carrying out photo electric conversion is controlled, or gain is controlled by controlling the 
electrical output signal of the color sensor 7 electrically etc. 

[0027] Moreover, although the configuration which measures the reflection factor of ink above 
was explained, the configuration which measures the permeability of ink is also possible. In this 
case, it is desirable to constitute so that the optical path length from the light source 6 to the 
color sensor 7 may become fixed so that permeability may not be influenced by the ink residue. 
[0028] Actuation of [actuation of a color information detecting element and a color-gamut 
compression control section] next the color information detecting element 8, and the color- 
gamut compression control section 9 is explained briefly. 

[0029] If RGB each color component of the color information on the ink obtained by the light 
source 6 and the color sensor 7 is expressed with Ir, Ig, and lb, the color information detecting 
element 8 will be changed into the information on a color space that the color-gamut 
compression zone 32 uses the information on Ir, Ig, and lb. For example, supposing the LCh color 
space is used, the information after each conversion is Li, Ci, and hi. The relation between the 
color information on this ink and the color information when actually being printed by the 
recording paper is saved as information measured beforehand at the color information detecting 
element, and the information after conversion is outputted as color information at the time of 
printing. Of course, if the classes (for example, a regular paper, the exclusive recording paper, 
etc.) of recording paper differ, the information after conversion will also differ, and the 
information which shows the class of recording paper set up by the user interface, the 
configuration switch, etc. is set as the color information detecting element 8. 
[0030] Thus, the color information on the obtained ink is sent to the color-gamut compression 
control section 9. The color-gamut compression control section 9 compares the color 
information Li, Ci, and hi on ink with the color information LiO, CiO, and hiO on the ink which is 
the initial value at the time of manufacture of equipment (at or the time of a design), and 
controls color-gamut compression of the color-gamut compression zone 32 based on the 
comparison result. > 
[0031] Drawing 4 and drawing 5 are drawings showing an example of the control approach of 
color-gamut compression, and express LC flat surface of the Isshiki phase hi. 
[0032] As shown in drawing 4 and drawing 5, since GAMATTO of the image input system device 
1 is larger than GAMATTO of a printer 5, color compression of the color picture data of 
GAMATTO of the image input system device 1 is carried out so that it may go into GAMATTO 
of a printer. The color information LiO and CiO on the ink of initial value is shown by the A point 
of drawing 3, and the color information Li and Ci on the ink of a measurement result is shown by 
the B point. Of course, in order to give explanation easy, the difference of an A point and a B 
point is exaggerated and indicated by drawing 4 and drawing 5. 

[0033] the pudding after the amendment shown in drawing 4 — a hoop — the pudding after the 
B point whose mat is the color information on a measurement result, and amendment — a hoop 

— relation with a mat calculates so that it may be similar to the relation between an A point and 
initial GAMATTO of a printer, moreover, the pudding after the amendment shown in drawing 5 — 
a hoop — according to the distance (variation) of an A point and a B point, a mat is calculated 
so that the parallel displacement of initial GAMATTO of a printer may be carried out. 

[0034] the pudding shown in drawing 4 and drawing 5 — a hoop — a mat is amended by each 
hue hi. Although it is desirable to measure by more hues as the number of Hues hi, it is desirable 
to measure by the hue for a class of the color of the ink tank 10 at least. For example, although 
it measures by at least three hues when the colors of ink are three colors of Y, M, and C, it is 
more desirable to measure by three hues, R, G, and B, further, moreover — if it measures in the 
hue corresponding to them when it has low-concentration ink — further — a pudding — a hoop 

— precise amendment of a mat is attained. 

[0035] a pudding [ as opposed to / when measuring by two or more hues / a non-measuring 
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hue ] — a hoop — it can ask for amendment of a mat easily by the linear interpolation of a 
measurement hue. 

[0036] the amendment approach shown in drawing 4 and drawing 5 — each — a pudding — a 
hoop — performing color-gamut compression to a mat by count — assuming — a pudding — a 
hoop — how to amend a mat easily was shown, in order to carry out color-gamut compression 
more at accuracy — beforehand — the color information on ink, and the pudding at the time of 
printing — a hoop — relation with a mat is measured, the measurement result is table-ized, and 
there is the approach of carrying out color-gamut compression with reference to a table using 
the ink information on a measurement result. Thus, if the table is created in the color space (for 
example, LC space) corresponding to the hue to measure when creating a table in advance, the 
correction value in a non-measuring hue will be easily calculated from table data. 
[0037] in addition — the above — a pudding — a hoop — what is necessary is for there to be 
an approach indicated by the saturation compressing method, the lightness compressing method, 
the color difference minimum method, and JP,09-98298,A for example, and just to adopt any of 
those approaches they are if needed, although reference is not made at all about the approach 
of color-gamut compression for a mat 

[0038] furthermore, a pudding — a hoop — there is also the approach of table-izing in a mat, 
the approach of color-gamut compression, and a list including the information and conversion 
information on ink. In this case, color space conversion processing of the information on ink can 
be excluded, and simpler processing is attained. 

[0039] Moreover, although drawing 4 and drawing 5 explained the LCh color space to the 
example, it is because a hue (hue) is fixed, performing color-gamut compression at the 2- 
dimensional flat surface of lightness (lightness) and saturation (chroma) does not have change of 
a hue and it is generally made good. However, it cannot be overemphasized that color-gamut 
compression may be performed in other color spaces. 

[0040] thus, the color information on the ink which according to this operation gestalt detected 
the color information on ink and was detected using the light source and a color sensor — being 
based — a pudding — a hoop — the pudding according to aging of ink, or the difference in a lot 
by amending a mat — a hoop — change of a mat can be amended, more suitable color-gamut 
compression can be performed, and natural color reproduction can be obtained. Furthermore, 
detection of the information acquired by the color sensor to an ink residue is also attained. 
[0041] 

[Other operation gestalten] In addition, even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, a 
printer, etc.), it may be applied to the equipments (for example, a copying machine, facsimile 
apparatus, etc.) which consist of one device. 

[0042] Moreover, it cannot be overemphasized by the purpose of this invention supplying the 
storage (or record medium) which recorded the program code of the software which realizes the 
function of the operation gestalt mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage that it is attained. In this case, the function of the 
operation gestalt which the program code itself read from the storage mentioned above will be 
realized, and the storage which memorized that program code will constitute this invention. 
Moreover, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that the operating system (OS) 
which is working on a computer is actual, based on directions of the program code, and the 
function of the operation gestalt mentioned above by performing the program code which the 
computer read is not only realized, but was mentioned above by the processing is realized. 
[0043] Furthermore, after the program code read from a storage is written in the memory with 
which the functional expansion unit connected to the functional expansion card inserted in the 
computer or a computer is equipped, it cannot be overemphasized that it is contained also when 
the function of the operation gestalt which performed a part or all of processing that CPU with 
which the functional expansion card and functional expansion unit are equipped based on 
directions of the program code is actual, and mentioned above by the processing is realized. 
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[0044] 

[Effect of the Invention] As explained above, according to this invention, the image processing 
system which performs color-gamut amendment corresponding to change of the color gamut 
resulting from change of color material, and its approach can be offered. 
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http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLeije 



2007/05/15 



-JP -2001-211337^ [DESCRIPTION OF DRAWINGS] 



1/1 ^ — IJ 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the difference between the color reproduction 
range of a monitor, and the color reproduction range of a printer, 

[Drawing 2] The block diagram showing the example of a configuration of the image processing 

system of 1 operation gestalt concerning this invention, 

[Drawing 3] Drawing showing the example of a configuration of an ink tank, 

[Drawing 4] Drawing showing an example of the control approach of color-gamut compression, 

[Drawing 5] It is drawing showing an example of the control approach of color-gamut 

compression. 
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